Sp8 plays a supplementary role to Pax6 in establishing the pMN/p3 domain boundary in the spinal cord.
Progenitor cells are segregated into multiple domains along the dorsoventral axis of the vertebrate neural tube, and each progenitor domain generates particular types of neurons. Selective cross-repressive interactions between pairs of class I and class II transcription factors play important roles in patterning neural progenitors into domains with clear boundaries. Here, we provide evidence that the zinc-finger protein Sp8 plays a supplementary role to Pax6 in establishing the pMN/p3 domain boundary through mutually repressive interactions with the class II protein Nkx2-2. The ventral limit of Sp8 expression is complementary to the dorsal limit of Nkx2-2 expression at the pMN/p3 boundary. Sp8 and Nkx2-2 exert cross-repressive interactions, and changing the expression of Sp8 and Nkx2-2 is coupled with pMN and p3 progenitor fate conversion. Sp8 exerts its neural patterning activities by acting as a transcriptional activator. The expression of a repressive form of Sp8 results in the selective inhibition of motor neuron generation and the ectopic induction of Nkx2-2 expression. Sp8 expression is positively regulated by, but not completely dependent on, Pax6. Furthermore, whereas loss of Pax6 function alone results in disruption of the pMN/p3 domain boundary only in the rostral levels of the spinal cord, loss of both Sp8 and Pax6 functions results in disruption of the pMN/p3 domain boundary along the whole rostrocaudal axis of the spinal cord. We conclude that Sp8 plays a supplementary role to Pax6 in specifying the pMN over p3 progenitor fate through cross-repressive interactions with Nkx2-2.